Osteogenic stem cells and the stromal system of bone and marrow.
According to current hypothesis, cells of the osteogenic lineage, which includes both osteoblasts and chondroblasts, are derived from a stromal stem cell in the postnatal organism. That there exist osteogenic precursors in association with the soft, fibrous tissue of the marrow stroma is well established. An osteogenic tissue comprised of cartilage and bone is formed when marrow or marrow cell suspensions are cultured in vivo within diffusion chambers. Bone with a functional marrow organ is formed when marrow or marrow cell suspensions are transplanted heterotopically, e.g., under the renal capsule. Cultures of marrow stromal fibroblasts are readily established in vitro from single-cell bone marrow suspensions. Such cultures do not demonstrate overt differentiation in an osteogenic direction in vitro. When transplanted in vivo, however, they differentiate to form cartilage and bone in diffusion chambers and bone with a functional marrow organ when transplanted heterotopically. Single-cell bone marrow suspensions can be cultured in vitro under conditions that facilitate the formation of stromal fibroblast colonies. Circumstantial evidence supports the conclusion that each colony is derived from a single initiating cell termed a colony-forming unit-fibroblastic (CFU-F). A proportion of CFU-F demonstrates extensive proliferative potential both in vitro and in vivo. In vitro the extensive proliferative potential of a subset of CFU-F has been shown to be associated with a capacity for extensive self-renewal. On transplantation in vivo, the progeny of a proportion of CFU-F has been shown to be capable of proliferating and differentiating into all the stromal cell lines necessary for the formation of bone and reconstitution of the hematopoietic inductive microenvironment. These findings provide strong circumstantial evidence to support the hypothesis that there are stem cells present within the marrow stroma that are capable of giving rise to cells of a number of different lineages, including those of the osteogenic lineage (chondroblasts and osteoblasts).